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Zieha: Measurement of Sales Growth

Sales growth is always impressive, especially to stock
holders and business analysts. Whether it stems from
internal company effort, though, from acquisition
of prospering companies is also important. Here’s a
way
learn —

MEASUREMENT OF SALES GROWTH
by Eugene L. Zieha
University of Missouri

rate of 7.5 per cent compounded
corporation’s report of in
annually.
creased sales arouses the inter
est of stockholders, managers, and
Each statement conveys infor
business analysts. Sales increase

mation to the reader, but much re
may be expressed in various ways,
mains unreported. In this time of
such as these:
corporate acquisitions and mergers,
when attention is focused on the
Sales have increased by $4
fantastic sales increases of many
million, from $12 million in 1963
conglomerate companies, more in
to $16 million in 1967.
terpretation is required. Product
Annual sales have increased
line reporting and other innova
by one-third from 1963 to 1967.
tions in financial reporting are be
Sales during this period have
ing called for, but the timing and
increased at an average annual

A
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degree of their acceptance are un
certain.1
Some companies increase sales
regularly by product development
and marketing effort. Other com
panies increase sales by the acqui
sition of companies with estab1A significant discussion of this topic
appears in a recently released Financial
Executives Research Foundation study:
R. K. Mautz, “Financial Reporting by
Conglomerate Companies, Financial Ex
ecutive, Vol. XXXVI, No. 2, February,
1968, pp. 52-65.
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lished sales positions.2 In many
However, computer techniques are
cases sales increase is based on
available and may be used to solve
both operating effort and corporate
the problem.4
acquisitions. Direct comparison of
the sales growths of companies fol
A sales manager’s rebuttal
lowing different policies can be
misleading.
A simple illustration provides an
overview of the suggested analyti
In this article a method of meas
uring sales growth is proposed that
cal technique. Both Company A
and Company B had sales of $100,will help to solve this problem. The
suggested method makes use of fi
000 in 1962. In 1967 Company A
nancial data as currently reported.
has sales of $150,000, and Com
pany B has sales of $220,000. Both
have done well, but it appears that
The significant difference
Company B has been doing better.
The idea on which this method
A computation using the figures
is based is that there is a signifi
given indicates an average annual
cant difference between sales gen
rate of sales growth (compounded
erated by internal effort and sales
annually) of 8.4 per cent for Com
obtained by corporate acquisition.
pany A and 17.1 per cent for Com
Internally generated sales increases
pany B.
are growth from an established
The owners of Company A call
base. Acquired sales represent an
this to the attention of their sales
The Company A sales
addition to the sales base.
manager, but he has a rebuttal. He
points out that Company B ac
manager argues that
quired
and
merged
Company
C
Measurement technique
Company B made additional
early in 1964. Company C had
The measurement technique em
$65,000 sales in the year immedi
profits for the past year by
ployed is the calculation of a rate
ately prior to its acquisition by
of sales increase by a method of
Company B. The Company sales
acquiring Company C, its
computation that permits acquisi
manager argues that the competi
salesmen, and its profits. At
tions to be considered additions to
tor acquired additional salesmen
the sales base.
and customers by purchase rather
what rate did the Company B
Computation of the rate of in
than by his own effort. The dis
ternally generated sales increase
cussion stops. It is unlikely that
sales manager increase sales
for the company that has made no
anyone involved would have a
by internal effort?
acquisitions is relatively easy.
ready answer to the question: At
Mathematics of finance books pro
what rate did the Company B sales
vide methods of computation in
manager increase sales by internal
which compound interest tables or
effort?
logarithms are used.3
Computation of the rate for a
The traditional calculation
company that has made acquisi
tions is more difficult. A reason
Here is how the rates originally
ably easy method of computation
quoted were computed. Company
is not available from these sources.
A had a $100,000 sales base in
1962. Five increments, or periods
of growth, brought sales to $150,000 in 1967. This is expressed alge
2 E. T. Penrose makes similar statement
braically with the rate (i)
an
about methods of expansion: E. T. Pen
unknown:
rose, The Theory of the Growth of the
Firm, John Wiley & Sons, Inc., New
York, 1959, p. 156.

3 A general explanation of the mathe
matics of compound interest appears in
C. H. Springer, R. E. Herlihy, and

R.
Beggs, Advanced Methods
and
Models (Vol. II of the Mathematics for
Management Series), Richard D. Irwin,
Inc., Homewood, Illinois, 1965, pp. 26-58.

4 A brief explanation of a computer ap
proach to the compound interest and
annuity models appears in C. McMillan
and R. F. Gonzalez, Systems Analysis—
A Computer Approach to Decision Mod
els, Richard D. Irwin, Inc., Homewood,
Illinois,
Edition, 1968, pp. 5975. However, the approach followed in
this paper is not included.
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The task is to find the growth rate which, after giving effect to many . . .

150 = 100,000 (1+i)5

Solution of the equation by using
compound interest tables or lo
garithms gives a rate of 8.4 per
cent. The 17.1 per cent rate that
has been questioned was obtained
by a similar calculation.
But another approach can be
taken to the calculation of the sec
ond rate. The sales base for Com

pany B in 1962 was $100,000.
Growth took place from this base
through 1963. At the start of 1964
the then larger amount [100,000
(1+i)] was joined by a new fig
ure, the 1963 sales of the acquired
Company C. The base increased to
include the sales attributable to
the new salesmen and customers
acquired by Company B when
it merged with Company C.

The sales manager of Company B
was given the responsibility of
maintaining or increasing the addi
tional block of sales. Two inputs
resulted in the one $220,000 sales
figure in 1967. The rate at which
$100,000 and $65,000, starting at
different dates, grew to $220,000 is
more difficult to compute. It can
be stated as:

22,000 = 100,000 (1+i)5 +
65,000 (1+i)4
SCHEDULE A

Gross Sales Growth (000.000)
1963-1967

1963
1967
Average annual
rate (compounded
quarterly)

Corp.
X

Corp.
Y

Corp.
Z

$

$ 200

$ 78
153
17.2%

5
52.9%

16.6%

SCHEDULE B

Sales of Acquired Companies
In Period Prior to Acquisition
(000.000)
DATE ACQUIRED

ACQUIRING COMPANY
Corp.
X

January,
April,
July,
January,
April,
July,
October,
January,
April,
July,
October,
January,
October,

1964
1964
1964
1965
1965
1965
1965
1966
1966
1966
1966
1967
1967

Corp.
Y

Corp.
Z

$ 38
$ 11

$ 11

8
2
75

3
16
14
8

9
24

2
3

Neither interest tables nor lo
garithms are satisfactory means for
going directly to the solution of the
second equation. Some mathe
matics of finance textbooks that
discuss similar situations suggest a
successive trials method. Different
rates are tried until the correct one
is found. This method of calcula
tion is very laborious, especially
when the transactions are numer
ous. However, a program can be
written that takes advantage of the
speed and logical capabilities of
the computer. It is discussed in a
later section of this article. By use
of it, Company B is found to be
increasing sales through internal
effort at an annual rate of 6.4 per
cent.
While the solution is difficult,
the proof is easy to illustrate:

$100,000 for 5 periods
at 6.4 per cent = $136,367
65,000 for 4 periods
at 6.4 per cent = 83,307

Total

$219,674

14

80
12
20

Three expanding companies
9
13

Here is another example. An ar
ticle in a prominent business peri
odical stated that Corporation X

35
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. . . additions to the sales base, results in sales reported in the final year.

“has chalked up an average annual
growth of 30 per cent for the past
five years.” The computation that
resulted in the 30 per cent could
not be reconstructed from figures
given in the article. Corporation Y
and Corporation Z were referred
to as companies in the same indus
try. The impression of superior
performance by Corporation X was
conveyed by implication.

SCHEDULE C

Sales Growth Rates
1963-1967
BASED ON GROSS INCREASE IN SALES:
Corp. X

52.9%

Corp.

Corp. Z

16.6%

17.2%

BASED ON CONSIDERATION OF ACQUISITIONS AS AN INCREASE IN THE SALES BASE:
Corp.

4.0%

Corp.

Corp. Z

4.2%

7.8%

Results

Sales figures for the three com
panies were obtained from stand
ard financial sources. (Names,
dates, and amounts have been
changed for purposes of this ex
ample.) The figures (as adjusted
for this presentation) are shown in
Schedule A on page 32. Each of
the companies grew rapidly from
1963 to 1967. A sales growth rate
was calculated for each. Note that
four periods are used in the calcu
lation. The growth from the first
the fifth year represents four
increments from the base given in
the first year. The companies ap
pear to be experiencing 52.9 per
cent, 16.6 per cent, and 17.2 per
cent sales growth rates, respec
tively.

period prior to acquisition of the
several companies acquired by each
of the companies being studied.

Acquisitions staggered

The acquisitions were not
made at the start of an accounting
period. For this reason, it was de
cided to compound quarterly and
to adjust acquisitions to the start
of the nearest quarter year. This
arbitrary assignment to the start
the nearest quarter is considered
reasonable because of the nature
of the data being used. The im
portant task is to find that rate
which, after giving effect to many
additions to the sales base, results
in the sales reported in the final
year. The speed and control char
Impression is misleading
acteristics of the electronic com
The reader forms an impression
puter are used to accomplish this
of the three companies from these
clerically forbidding calculation.
rates. With no additional informa
Reasonable accuracy (nearest tenth
tion—and most financial reports
of a per cent) is accepted to re
contain few details—he views Cor
duce computational effort.
poration X as growing much more
Schedule
on this page shows
rapidly than either Corporation Y
growth rates computed according
or Corporation Z. Sales have in
to the analytical technique being
creased at a significantly higher
suggested. The rates in Schedule C
rate. But this gives no considera
measure sales growth resulting
tion to the question of acquired
from company effort as opposed to
sales versus generated sales. Each
growth resulting from corporate
of the companies has been growing
acquisition.
by acquisition. Schedule B on page
Corporation X has increased sales
32 shows the annual sales in the
by an average rate of 4.0 per cent
https://egrove.olemiss.edu/mgmtservices/vol5/iss6/4
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per annum compounded quarterly.
This is close to the 4.2 per cent re
sults obtained by Corporation Y.
However, Corporation Z is the
leader with a rate of generated
sales growth of 7.8 per cent. These
figures give quite a different im
pression of the companies than
that given by the previously calcu
lated 52.9 per cent, 16.6 per cent,
and 17.2 per cent rates.

Some comments
Two applications of a technique
for analyzing sales growth have
been illustrated. Presentation of
this technique implies no criticism
of the validity or usefulness of
other analytical techniques. The fi
nancial analyst must use many
tools. This approach is recomEUGENE L. ZIEHA, Ph.D.,
is professor of account

of

at the
Missouri,

University
Columbia.

He

formerly

taught at

ancy

the Air Force Institute of

Technology, University of
Illinois,

and

St.

Louis

University. More recently,

Dr. Zieha was a divi
sional financial analysis manager with IBM

Corporation. He is a member of the Amer
ican Accounting Association, the Federal Gov

ernment Accountants Association, and the
National Association of Accountants and was

recently awarded a certificate in data proc
essing by the Data Processing Management
Association.
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Growth
mended
as an offset of
to Sales
the empha
sis that is given to the gross in
crease in annual sales in general
financial literature. For example,
the Fortune 500 List ranks the larg
est industrial corporations in the
United States according to sales.
Sales is the first figure on the in
come statement in annual reports
to stockholders. Sales, net income,
and income per share for the cur
rent and past period are usually
the only amounts given in short
newspaper accounts of financial
operations. The prevalence of such
ranking or reporting provides a
reason for the questions raised in
this study. Analysis that gives sep
arate consideration to acquired
sales and generated sales is called
for by the prominent position the
sales figure holds in financial re
porting.

Planned reductions in the

sales base may increase net
income if the sales

eliminated are in areas of

low potential. This would
result in desirable profit

growth but it would have a
depressing effect on gross

sales growth.

Not outsiders’ first concern



It is likely that most readers of
financial reports are more inter
ested in net income than in gross
sales.5 But they should view the
company’s entire operation to un
derstand the nature of its income
and appraise its potential for con
tinuity and growth. Sales is the key
figure in the explanation of the
source of net income. Distinction
between growth based on acquired
sales and growth based on generated
sales may be important in some
evaluations. In brief, net income is
the result the investor is seeking;
sales is a major element in the
analysis of current income and
potential for future income.
Lower sales, higher income

Planned reductions in the sales
base may increase net income if
the sales eliminated are in areas of
low profit potential. Weaker lines
may be dropped in order to con
centrate effort and capital in more
5 A discussion of managerial interest in
sales maximization and profit maximiza
tion is found in W. J. Baumol, Business
Behavior, Value and Growth, Harcourt,
Brace, and World, Inc., New York,
vised Edition, 1967, pp. 45-52.

Published by eGrove, 1968
34



profitable areas. This would result
in desirable profit growth, but at
the same time it would have a
depressing effect on the rate of
gross sales growth. If the analyst is
aware of this situation, he can
make appropriate allowance for it.
If he is not aware of it, an attempt
to explain the results of an analysis
using the technique suggested in
this paper may call it to his atten
tion.

Vertical integration
The proposed technique is use
ful in the case of a horizontally
integrated company or a conglom
erate. However, the acquisition of
another company for the purpose
of vertical integration would tend
reduce the total sales of the
combined companies. The acquisi
tion of a raw material supplier has
such objectives
reduction of
costs or guarantee of a source
materials. Sales of the acquired
company that were formerly sales
to the acquiring company are suc
ceeded by intracorporate transfers.
Operating management has no ad
ditional responsibility to increase
sales
a result of such an acqui
sition.

External analysis
The external analyst can apply
this technique of sales growth
measurement to companies for
which information is publicly avail
able. The analysis should provide
interesting information about an
individual company. The sales
growth rate for a particular indus
try establishes a standard of sorts
against which to judge the com
pany. However, average perform
ance is justifiably criticized
rep
resenting too low a standard. Com
parison with several successful
companies in the industry should
be more informative. Many com
panies that are growing by acqui
sition are difficult to classify as
part of a specific industry; their
growth rates should be compared
with those of similar diversified
companies.

5
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Management
A Magazine of
Planning,
Systems,
Controls,
are not easy to assemble. Sales for
the company. In fact, the purpose
the most recent period are avail
of his analysis is to determine the
able for companies large enough to
degree of success with which the
be subject to external analysis.
policy of the company manage
Care must be taken in obtaining
ment is being carried out.
the sales figure for the base period,
usually some five to ten years in
Increasing analysis sophistication
the past. It is advisable to consult
reports published at that time.
His analysis can be even more
Current annual reports frequently
sophisticated because he is aware
contain financial summaries for ten
of policy. He can make necessary
previous years, but these may con
adjustments to the sales base if a
tain adjusted figures. For example,
decision has been made to elimi
if a pooling of interests has oc
nate one of the product lines. It
curred, it is likely that the cur
can be reasoned that this decision
rently available figures have been
does not reduce the sales growth
adjusted to reflect it. These figures
being measured. Obviously, oper
are not useful in the analysis be
ating management cannot be made
cause they give recognition, al
responsible for maintaining or in
though an unsatisfactory recogni
creasing sales of a product that
tion for this purpose, to one of the
company policy has eliminated. Al
factors under consideration.
though no illustration is provided
Sales figures for acquired com
in this article, the technique ex
panies may be very difficult to ob
plained here can handle reductions
Sales figures for acquired
tain, particularly for the period im
in the sales base on which growth
mediately prior to acquisition. The
is being calculated.
companies may be very
analysis is further complicated by
technical considerations related to
difficult to obtain,
corporate reporting and financial
The computer program
particularly for the period
practices such
differences in fis
An electronic computer should
cal periods and accounting meth
be used for the calculations re
immediately prior to
ods and the effect of the previously
quired in the sales growth analysis.
mentioned pooling of interests ap
acquisition. This compli
Two computer characteristics are
proach. The analyst must rely on
helpful in this application. One is
his accounting knowledge and good
cates the analysis.
the high speed at which simple
judgment.
computations can be made. The
rate can be obtained by “brute
force” (a large number of simple
Internal analysis
computations).
The financial executive of a cor
The other is the computer char
poration may desire to have the
acteristic that makes possible the
sales growth of his company ana
organization and control of a long
lyzed. Internal analysis is easier
series of procedural steps. As noted,
than external analysis, but the
the timing, scope, and number of
analysis should be made in greater
acquisitions follow no pattern. This
depth because more information is
makes it difficult to prepare and
usually available. Even for compet
transmit clerical rules for calcu
itors it is likely that more infor
lator solution of the problem. Con
mation and insight relative to pol
fidence that they would be cor
icy would be available than is nor
rectly executed would not be very
mally available to the external
high even if this were accom
analyst.
plished. However, a prepared com
The internal analyst has a tre
puter program with data entry
mendous advantage over the exter
rules can process any new example
nal analyst when it comes to pol
within its scope without additional
icy. The internal analyst should
effort by the analyst. He would
know, or be able to ascertain by
only have to assemble the data,
direct question, the policy relative
sales information, and dates of ac-
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Reported sales of a given
corporate entity for two

separate periods have a
complicated relationship. 
The corporation may be
experiencing both internal

and external growth, one

representing effort by
operating management,

the other the achievements

of corporate management.

quisition,
and the processing
there
Zieha: Measurement
of Sales Growth
after would be automatic.
What can be referred to as a
“savings bank” approach is used in
the computation of the sales
growth rate. In brief, this means
that an assumption is made that
many savings accounts can be
opened, each paying interest at a
different rate. Base-year sales of
the company under analysis be
come the initial deposit in each
account. The acquired companies’
sales in the period immediately
prior to their acquisition are addi
tional deposits in the accounts. In
terest would be credited periodi
cally (quarterly in the major ex
ample) at the specific rate appli
cable to each account. Therefore,
the accounts would grow at the
stated rates giving proper and
timely consideration to each acqui
sition. At the end of the time un
der consideration, the sales of the
company as now constituted are
compared with the balances in the
psuedo-accounts. The account bal
ance nearest the sales amount iden
tifies the psuedo-account having
the interest rate nearest the inter
nal growth rate of the entity being
analyzed.

Program improvement possible
Program refinement can produce
additional decimal point accuracy.
Other techniques can be used that
are more sophisticated in terms of
computer programing. However,
this one is easier to understand
than more complicated mathemati
cal approaches.

Dual growth nature
Reported sales of a given corpor
ate entity for two separate periods
have a complicated relationship.
The corporation may be experienc
ing both internal and external
growth. One represents the results
of effort by operating management;
the other represents achievements
of corporate management in the
area of acquisitions and mergers.
An analytical technique is provided
that measures internally generated
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growth by giving consideration to
corporate acquisitions
additions
to the sales base.
The overall character of expand
ing corporations is often difficult to
appraise. The analysis is intended
to give investors and management
a method for measuring sales per
formance of companies that are
growing rapidly by acquisition of
other companies. The analytical
method will tell something about
these companies that is not readily
apparent from the figures usually
available to interested parties.
The computer approach is rela
tively easy to understand and use.
The data required are often diffi
cult for the outside analyst to ac
quire. However, inability to ac
quire needed sales information is
in itself informative. This warns
the analyst that he does not know
something about the company. The
internal analyst has access to
needed data and should know
enough about company policy to
adjust it as required.
Summary

The analyst usually compares
companies in the same industry.
The search for data and its proc
essing as suggested herein will
help him form an opinion beyond
that obtainable from the figures
reported. Even though a company
is growing by acquisition, it should
maintain an internally generated
sales growth at least equal to that
of the industry. If it does not, there
can be suspicion that executive
management is engaged in corpor
ate trading rather than successful
operation of an on-going business.
One-time gains may be made by
acquiring another company on fa
vorable terms, but this can be done
only a limited number of times. In
contrast, successful operation as in
dicated by the generation of in
creasing sales and the earning of a
satisfactory profit holds promise
for a long period. This method for
analysis of sales growth is designed
help the analyst distinguish be
tween these two sources of sales
growth.
Management Services
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